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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4-5 and 41 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Boulos et a!., US 5,560,844 or, in the alternative, under 35 U.S.C. 103(a) as obvious 
over Boulos et al., US 5,560,844 in view of Hull, US 4,431 ,901 . 

Boulos et al. discloses a plasma source assembly comprising: an outer 
shield comprising a plurality of plates 2/13; a dielectric chamber wall 9; a helical coil 3 
provided between the outer shield and the dielectric chamber wall; a coil insulator 1 1 
coupled to at least one coil turn of the helical coil and between adjacent coil turns of the 
helical coil; wherein the dielectric chamber wall and the outer shield define a resonator 
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cavity (the space comprise by conduit 30, the coil and conduit 22/25); and means 26-36 
for circulating cooling fluid throughout the resonator cavity (see, for example, fig. 1 and 
its description). It is inherent that the cooling conduits 30-36 are rods, alternatively, Hull 
discloses an apparatus comprising cooling rods for introducing and circulating cooling 
fluid in the apparatus (see, for example, fig. 1 and its description). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Boulos et al. as to further comprise cooling rods, as 
taught by Hull, since such a structure is known and used in the art to introduce and 
circulate cooling fluid in an apparatus. 

Furthermore, note that the cooling rod(s) of the apparatus of Boulos et al. or the 
cooling rod(s) apparatus of Boulos et al. modified by Hull is coupled to the coil insulator 
to hold the coil insulator and the at least one coil turn in a predetermined position. 

Claims 3 and 42-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Boulos et al., US 5,560,844 or Boulos et al., US 5,560,844 in view of Hull, US 
4,431,901. 

Boulos et al. and Hull are applied as above. Additionally, it would have been an 
obvious choice of design to one having ordinary skill in the art at the time the invention 
was made to space the turns of the coil as needed in order to achieve a desired 
resonance frequency. 

With respect to claims 42-44, the coil insulator of the apparatus of Boulos et al. or 
the apparatus of Boulos et al. modified by Hull provides predetermined spacing between 
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the coil turns. Furthermore, a prima facie case of obviousness still exists because 
making elements separable was held to have been obvious and such limitation would 
not lend patentability to the instant application absent the showing of unexpected 
results. Furthermore, there is not evidence that the choice of a particular configuration 
of the coil insulator would significantly affect the overall performance of the plasma 
processing apparatus. 

Claims 6 and 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Boulos et al., US 5,560,844 in view of Hull, US 4,431 ,901 . 

Boulos et al. and Hull are applied as above but does not expressly disclose a 
plenum cooling plate defining a manifold configured to supply cooling fluid to the 
resonator cavity. Hull discloses an inductive plasma apparatus comprising plenum 
cooling plate 18/20 defining a manifold to supply and receive cooling fluid (see for 
example, fig. 1 and its description). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Boulos et al. as to further comprise the claimed cooling fluid supply 
structure since such arrangement is known in the art to be suitable for supplying cooling 
fluid in a plasma apparatus. 

Regarding claims 8-13, note that the apparatus of Boulos et al. modified by Hull 
will comprise a plenum cooling plate configured to supply cooling fluid to a first cooling 
rod provided within the resonator cavity, the first cooling rod being provided radially 
outside the helical coil and having at least one outlet hole configured to discharge the 
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cooling fluid in a circumferential direction within the resonator cavity; the plenum cooling 
plate is configured to receive cooling fluid from a second cooling rod provided within the 
resonator cavity, the second cooling rod is provided radially inside the helical coil and 
has at least one inlet hole configured to receive the cooling fluid from within the 
resonator cavity; a spacer is provided between the first cooling rod and the second 
cooling rod; and insulators (the insulating material around the coil) abutting the spacer 
and provided between the first cooling rod and the second cooling rod, wherein the coil 
insulators have holes configured to receive the helical coil. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boulos et 
al., US 5,560,844 in view of Hull, US 4,431,901, as applied to claims 6 and 8-13 above, 
and further in view of Komino, US 5,584,971, 

Boulos et al. and Hull et al. are applied as above and Boulos et al. futher 
discloses means for removing bubbles from the cooling fluid (note that cooling fluid 
permeate through dielectric wall 9, also note parallel conduits 34), Additionally, Komino 
discloses a plasma apparatus which comprising cooling means and means for removing 
bubbles from the cooling fluid (see, for example, col. 15, lines 1-29). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Hull or the apparatus of Boulos et al. modified by Hull 
as to further comprise means for removing bubbles from the cooling fluid in order to 
avoid that: a) the bubbles rise to the surface of the cooling medium all at once, b) the 
liquid level is unstable, c) the uneven temperature difference. 
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Additionally, and with respect to the claimed coil/cavity/plenum arrangement 
there is not evidence that the choice of a particular coil/cavity/plenum arrangement 
would significantly affect the overall performance of the plasma processing apparatus. 

Claims 1, 4-5 and 41 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Edamura et al., US 6.245.202 or Edamura et al., WO 97/39607. 

Edamura et al. discloses a plasma source assembly comprising: an outer 
shield 25c; a dielectric chamber wall 29; a helical coil 9 provided between the outer 
shield and the dielectric chamber wall; a coil insulator 25b coupled to at least one coil 
turn of the helical coil and between adjacent coil turns of the helical coil; wherein the 
dielectric chamber wall and the outer shield define a resonator cavity; means for 
circulating cooling fluid throughout the resonator cavity including cooling rods 27a/27b 
coupled to the coil insulator to hold the coil insulator and the at least one coil turn in a 
predetermined position means for circulating cooling fluid throughout the resonator 
cavity (see, for example, fig. 7 and its description). 

Claims 2-3 and 42-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Edamura et al., US 6.245.202 or Edamura et al.. WO 97/39607. 

Edamura et al. is applied as above but does not expressly disclose that the outer 
shield comprises a plurality of plates. However, a prima facie case of obviousness still 
exists because duplication of parts was held to have been obvious and such limitation 
would not lend patentability to the instant application absent the showing of unexpected 



Application/Control Number: 1 0/601 .590 Page 7 

Art Unit: 1763 

results. Additionally, there is not evidence that the choice of a particular configuration of 
the shield would significantly affect the overall performance of the plasma processing 
apparatus. 

Also, it would have been an obvious choice of design to one having ordinary skill 
in the art at the time the invention was made to space the turns of the coil as needed in 
order to achieve a desired resonance frequency. 

With respect to claims 42-44, the coil insulator of the apparatus of Edamura et al. 
provides predetermined spacing between the coil turns. Furthermore, a prima facie 
case of obviousness still exists because making elements separable was held to have 
been obvious and such limitation would not lend patentability to the instant application 
absent the showing of unexpected results. Furthermore, there is not evidence that the 
choice of a particular configuration of the coil insulator would significantly affect the 
overall performance of the plasma processing apparatus. 

Claims 6 and 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Edamura et al., WO 97/39607 in view of Hull, US 4,431 ,901 . 

Edamura et al. is applied as above but does not expressly disclose a plenum 
cooling plate defining a manifold configured to supply cooling fluid to the resonator 
cavity. Hull discloses an inductive plasma apparatus comprising plenum cooling plate 
18/20 defining a manifold to supply and receive cooling fluid (see for example, fig. 1 and 
its description). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the apparatus of Edamura et al. as 
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to further comprise the claimed cooling fluid supply structure since such arrangement is 
known in the art to be suitable for supplying cooling fluid in a plasma apparatus. 

Regarding claims 8-13, note that the apparatus of Edamura et al. modified by 
Hull will comprise a plenum cooling plate configured to supply cooling fluid to a first 
cooling rod provided within the resonator cavity, the first cooling rod being provided 
radially outside the helical coil and having at least one outlet hole configured to 
discharge the cooling fluid in a circumferential direction within the resonator cavity; the 
plenum cooling plate is configured to receive cooling fluid from a second cooling rod 
provided within the resonator cavity, the second cooling rod is provided radially inside 
the helical coil and has at least one inlet hole configured to receive the cooling fluid from 
within the resonator cavity; a spacer is provided between the first cooling rod and the 
second cooling rod; and insulators (the insulating material around the coil) abutting the 
spacer and provided between the first cooling rod and the second cooling rod, wherein 
the coil insulators have holes configured to receive the helical coil. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Edamura 
et al., WO 97/39607 in view of Hull, US 4,431 ,901 , as applied to claims 6 and 8-13 
above, and further in view of Komino, US 5,584,971. 

Edamura et al. and Hull do not expressly disclose that the apparatus further 
comprises means for removing bubbles from the cooling fluid. Komino discloses a 
plasma apparatus which comprising cooling means and means for removing bubbles 
from the cooling fluid (see, for example, col. 15, lines 1-29). Therefore, it would have 
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been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the apparatus of Hull or the apparatus of Edamura et al. modified by Hull as to 
further comprise means for removing bubbles from the cooling fluid in order to avoid 
that: a) the bubbles rise to the surface of the cooling medium all at once, b) the liquid 
level is unstable, c) the uneven temperature difference. 

Additionally, and with respect to the claimed coil/cavity/plenum arrangement 
there is not evidence that the choice of a particular coil/cavity/plenum arrangement 
would significantly affect the overall performance of the plasma processing apparatus 

Response to Arguments 

Applicant's arguments with respect to claims 1-13 and 41-44 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1,1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). « i 




Luz L. Afejandro 
Primary Examiner 
Art Unit 1763 
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